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dune 01, 995

CIL NPEM:
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DOCUMENT WEF. |

CRITECRL |TEMS LIST P 2
| PESIGN
ERILURE CAUSE A: BLOSKACE OF TUNATHE EMD BEARAND CODLANT CIACUITS
TNE TURBINE BEARINGS (1} ARE COOLED &Y LTOLID DKYGEW WMICH ORIGINATES A7 TAE PRERUANER IMPELLER BOLT [2}. CODLAMI 1%

80E -4

MNEVERED ACRCES THE MHOLLOW COME OF THE BOLY TOr THE 5EAFT [(3), WHERE IT IS TRANSFERED INTENBALLY TO FOUR FADIAL PASSAGES
WHICH DISCHARGE TO & MAYIFGLOD FOAHED 8Y FNE IHAFT, SEARINGE, LABYAIWTH SEAL (&F, ANG COOLANT DIVERTER NIM] (3}, TME
|FAEBAHER IMPELLE® BOLT PROVIDES AX[AL RETENTION OF THE PREGUNKER IMPELLER (4) AGAINET YHE MAIN IMPELLER RETENTION
[MUT.  AXIAL SEALRRG 15 PROMIDED Y TNE PRAESSURE LOMTWSG OF THE 1MPELLER TO THE MUY, LMILE THEEE SEAFT-TO-|MPELLER
INTERFERERCE PILOTS PROVIDE AADIAL SEALING. THE FREELURNER IMPELLER 19 MANUFACTUREE UTILIZIMG CAST INCONEL ¥18, WHICH
WAS SELECTER POA 175 TENS|LE STREHGTN AND RESIETANCE ¥0 EDRROSION AMD STRESS CORROSION fRACKIMG (71, TVEE CASTIMO 15
KOT TEDSTATICALLY PRESSED FON IHFROVER MECHAHITAL PROPERTIES ARD DENEIFYCATEON {5). THE ALLOT IS SOLUTION MEAT FAEATED
ANO AGE-HRADEMED (&), THE FEEBUAMER IMPELLER BOLT 19 MAMUFACTURED UM ILEZIME A-286 CREE, WHICN WA SELELTED FOR LTS
TENSILE STRENGTR AND RES1STANCE YO CORROBICH AND STRESE CORROSIDN CRACKENG (7)., THE ALLODY B§ SOLUVICN NEAT TREATED,
COLD WORKED, AQER, AND COLD WORKED AGAIN V0 ACRIEYE MDD |FIDWAL STREWOTM (2). THE SHAFT 12 MANUFACTURED UTILLZIKG
FORGED WASFALOY, HHICH WA {ELECTED FOR 105 STRENGTN AND CORROSION RESISTAMCE (7). THE ALLOT 1E WACLUM MELTED TO
NIMIMITE IMPIRITY FORMATIOR, SOLUYYON HEAT TREADED, SVAHRLIZEN, AND ADE-HARNERED TD PRODLTE THE DESIRED BTREMGTH AMD
CUCTILITY OYEM A WIDE VEHPERATURE RAMGE (3). DRT-FILM LUBEICAINOM IS USED A7 ALL MATINE SURFACES 70 MINIMIIE FRETTINE
AND FRICTION {3). BYPASY LEAKAGE AT THE DIVERTER MANIFOLS 18 PREVEWTEQ RADLALLY BY THE USE OF INYTERFENEMCE PLLDTS
SETWEEN THE SHAF1/EEARNNI, EHAFT/LABTRINTE SEAL, AND BIVERTER/LABYRINTH EEAL. AMEAL EEALING 15 PACVIDED BY FHE
COMPRESSIDN LOADS AT THE CNTERFACEN SUPELIED BY THE BEARINE REVENTION MUT {8). TAE SHAFT AMI HUT THRERDS WRE ROLLED
FER DRAMING REQUIREMEWTS FOR IMCAEASED INSTALLAVION CLAMPENG FORCE €X) CAj), THE CODLANT |5 DISCHMARGED FROH FHE
LIVERTER RINO THROUGH 301 ESAMRLLY SPACCD OREFICE HOLEY fowakb8 PHE TURBINE PEANINGS. THE LABTRINTH SEAL INCORPORATES A
ELIHGER BESIGH WHICH MINIMIZES EEARING COOLANT LEANAGE THAOUCM WHE BEAL (4). NHE LABYREHTH SEAL [E MANUFACTURED
UTILWFING K-MOREL, WHTCH WWAE SECECTER FOR AT TEMSILE ETRENGTA, OUCTILITY ANMD TQUGHNESS AT CAYDGEMIC TENPERATURES {7).
THE MLOT [% SOLUTION HEAN TREATEC ANOD AGE-HARDEMED (%), 1HE DIVERTER NIKQ ES MAMUFACTURED UTILTZTHO INCDLOY ¥05,
INCOLQY ROF 05 AN |ROD BASE aLLOY WHECH WAS SELECTED FOR ETS TENSILE STNEMGTN AND WESTSTANCE 1D STWESS CORROSION
CRACKING 4T). THE ALLOY NE STLUTION HEAF TREATES MID AGE-MARDEMED (5. THE BERRLAG REFERTIOH NUT 15 MANUFACTURED
UTOLITEME SOLUTION WEAT TRAEATED AND AGE-SARDENED K-MOWEL (E). CLEANL INESS REQUIREWENTS OURING HAMDL INE AKD ASEEMOLY
{93 AND AT THE YEHICLE PROPELLANT CLEAMLINESA {10} LEVEL MINIRIZES THE FOIENTIAL OF CONFAMJMANION WL DOCKARE OF THE
CODLAMY KETWORK. EWGTHE DRYING AND FUROING RECUIREMENTS FRECLUDEY THE FORMHATION OF 1CE CONTAMIMATION. PREEURNER
[MPELLER BOLY, DIVENTER REHE, AND BERRING RETENTION NUT ANE AYZESSED TO NAVE IMEINITE LEFE {11) AND ARE KOT TAACKED BY
SERTALIZAT en.
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| POSSIILE CAUSES

e ii.samimmssEmEE-—fe——sdo--—idaLEsammmes

FALLURE CAURE A:

| DEST &M
|FMI.UIE CMUSE B: LEAMAGE PAST AFI PRERURMER PUMF PRESSLRE-ASSISIED SEAL

A PREZEURE-AGSIRTEN SEAL (t) IS USED TO PREVENMY EWTERWAL LEACACE FROM THE PPREJURNER FuMP DLSCHARCE CAVITY TOQ THE MalM
Jruwe [RLET SINTION.  THE SEAL 05 RETAINED IH A CERCUMFEREWETAL CHAKNEL ENCLOSED BY TNE PREBURNER PUWP VOLUTE (2%, THE
[AERR OAMPING SEM (3], AMD THE SEAL RETAIMER REXG (4). THE SEAL [5 WANUFACTURED UTELLZING INCOMEL N-T30, WNICH HAS
|5ELEI:]'[D FOR [1% CLOSE MATCH OF ENPANSIOH COEFFICIENE YO THE K-MOMEL RETAIHER RIHG MG FOR 1[5 REQUIRED STREUETH
ll’l!l‘.lPEl'lflES (5). THE ALLO® 15 RESISTANT TO CORROSINN AHD STRESS CORROSION CRACKING. THE SEAL 15 STLVER PLAYED FOR
JEHHANCED $EALIKG EFFECTIWELESS £1). TNE INTERFEREWCE FILOT FIT BETHEEN THE SUPPIRT (4] AND VHE WILUTE WELDCMES THE
{COMTROLLING RESISTANCE TO LIMIT FLOW IF SEAL LEAKAGE OCCURE. YCHT PASSAGES ARE FURTAEN |NCOHPDRATER INTO TNE SUPPORY
PILOT TO THE MALN NOUSING TO WMIKINIZE FRESEURE EUILDUF BUE TO (EAKAGE {A). TNE SEAL WAS BEEN ASSESSED TO HAVE INFIANIE
LIFE {7y AND 1% NOT TRACKED AT SERTALIIATION.

ALL CAUSES:

INCONEL 71B, IMEONEL M-750, 1400L0Y 903, UBSPALCY, K-MOKEL, AMD A-285 CRES SATISFY LOK CONPATIRILITY REDUIREMENTS {1).
THE WIGH CYCLE AHD LW CYCLE FATIGHE LLIFE OF THE PREDURMER IHPELAER, BOLI, SHAF1, LABYRININ SEAL, DIVERTER MING,
HEARING NETEMTICON WUT, ANO SEAL MEET CE] REGUIREMEMTY (2). 1HE MINIMUM FACTONS OF SAFETY FON TIESE PARTS HEDY CEID
REQUIREMENTS {%). THE EARDUNHE PAREHT MATEATALY WERE CLEARED FOR FRACTURE KECHAMICSSNDE FLAM GROWIH SEMCE THEY ARE WOT
FRACTURE CHITICAL PARTS, EXCEPT FoR THE PRFELURMFA PLUMP 1MPELLER AMD YDLLTE HHICH UERE CLEANER BY W15 ASSESSHENT [&}.
REUSE OF PARTS QUNIMC OVERHAUL ARE CONTROLLET BY THE NECUIREHEMTS OF THE OVERHALL SPECIFICATION (3).

| THSPECTION AMD TEST

| SIGNE FICAHT CHARACTER]STICS | IHSPECTIONLT H/TESTEE]
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RS0DFT26 - PREBUANER TIE-ROLY

R50DF?3% - DIYEATER

REODYF23 - PREBUALER [MPELLER

REQDITES - AFT FREBLRMER
5ILVER SEAL

HATERIAL ENIEGRITY MATERIAL IMTEGRITY IS VERIFIED PER SPECIFICATION AND DRAWING RECUIAEMENTS.

{1
€2}
(3]
4y
(5]
(&}
L

13
(2}

3

(4}
(i}

carFwE-F—aTemTer--—idALIAAESAEAmEsAEEEEE I mEIEEEEmEE ErErEErETa R TT R A —r- —d o

f—rr-ftiisamassssssssEssscEmsssssemedanns

NEDOYTOY
DTG
REONTISS
RE0GTT2S
| nEDOT TS

DOCUMENT REF

RES 1205
NSDOFTEY
RSO0 T
REDOTFTL
REZ-ASTE- 11
ES007R3T
RLOGS3Z,

£ 12 00

RSE-A578-11
RLDD532Z,
CP32DRONA3E
RSS- PSLA- 15,
CPIZIRDODTE
HASA TASK 137
RLOCATS

DOCLMENT REF

RBO1F0-182
RAO 170~ 156
RSNOFT 24




CRITICAL T1TEMS LIST FAGE &

...........................................................................................................................................................................

CIL 1TEM: BS&O0-98 |

POSSIALE CAUSES

amansmmssmmsaTET-rri——framsamennn

gLe-9

FAELURE CAUSE B

fwmdir s - -

] SICMIFICANT CHARACTEMTSTICS |
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IFEAT TREAT

CLEANLIBESS OF COMPOHERTS

ASSENGLY IMTEGRITY

REDDTTEO - MALNTE
REDDITEH] - RIAG
AESTRSS - sEml

MATERIAL INTEERITY

IMSFECTIDN AND 1EST
INSPECT IOMC Y/ VEST(S)
OIVERTER 15 PEMETRAN] INIPECTED PER SFECIFICATION REQUIAEMEHTE.

NEAT TREAN IS WERIFIED PER SPECIFICATION REOUTREMENTS.

GALEED AMD FLOV PASSASES ARC IHSPECTED FOR CONTAMIUATIOR PER SPECIFICATEON AEOQLITREWMENTS.
OYVERTER FOSITEOH LS VERIFIED PER RSSHEBLY SFECIFECATION REQUIREMERIS.

SEM. AND [MPELLEE SEALIHO DIAMETERMS AME VERIFIED PER DRARING REQHTAERENTS.

AFT FREBUANER SILVER BEAL-TO-EMPELLER CLEARANTE 15 WERLFIED FER DRAMING REQUIREHEN(S.

IOLT ORIFICE DOAMETER 1S TWSPECTED FEA BRAWING WEQLREMENTS.

INTEAFERENCE FITS AAE VERIFIED FEM DRAWTHG WEDOU|HERENEES.

DX [OTIER SYSTEM 1% PURGED PER SPECIFICATION REQUENENEMTE.

HATERIAL IHTECANTY 1% VERIFIEC PEN DRAWIHG AND SPECIFICATION RECUIREMENTS.

THE BEAL, RING, MND ¥OLUFE ARE RFENETRAMY [NEPECTED PER SPECIFICATION RETUIFREMENTS,
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Juna D1, 1995 CRETICAL 1TEMS LEST PASE 5
Lo wrewe woota | e w0 et T
| rosime cases | Sionrtice cwecemismes | weenowswresws | ooower e, |
lsm:r.mcs FINLEHES *suum SURFALES AAE INSPECTED PER SPECIFICATION REGU|REMEWTS. g
SELVER PLATEME L§ VERTFEED PER SPECIFICATION NECUNREMENTS, RALSED-00)
AESEMALY INFEGRITY SEAL DIMMETEAS ARE VERIFLED PEN DRAWING REQUINEMENTS. RES1Z65
ALL CAUSES: RS0OTFRY - APOTP : ' RS0
CLEANLTMESS DF COMPOMENIS |COMPDHENIS ANE VEREFIED CLEAMEO PER SPECTFICATION REQUYNEMENTS. RL 0501
KSSEMBLY IMTEGRITY THE PLMP SUBASSEMALIES ANE IWSPECTED DURIMG OVERHAUL PER SPECEFICATION REQUINEMENTE. BLO0ATS
INSPECTION INCLUOE: VISUAL, DIMENSIONAL, PEMETRANT, AND REPLACEMENT OF LBAGE 1TEMS AS  [RADI15-114

APPLICASLE, PER OWERMALL CLASSIFICATION.
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QFERAT[OH/PERFORMNANCE 15 VERIPIED 8 ENGIME NOT FIRE FESTIMG AHD JMD E L W THEPECTIDWE. RLAODSD-
RLACD &- 0
RLOOD5S-0F
PLOOLE

TOROLUE CHECKE AAF FERFORMED FRIOA TO EACH FLIGHT. |oMnsD véiAS0.060

HPOTP MICROSHAFT TRAVEL WEASUREMEWNTS AAE PEAFORHED PRIDR TA EACH FLIGHT PER BPECEFICATION |RLOTOB:
REGLITNEMENTE. R LODOS - i
JoMnse vaIBS0. 163

|[oATA ERDM PREVIOUE FLEENY OR HOT FIRE 18 REVIEWED FOA PROPEA TLRBOMIMP HSFC PLM 1224
OPERAT IORSPERFORMAKCE,.  {LAST TEET)

FAILURE HISTDRY: COMPREUENSIVE FAILURE HISTOAY OATA ER MAIMTALNED IN THE PROGLEM REPCATIHG DATAGASE {PRAMESPRALLY.
REFENEHCE: WASR LETTER SA20/88/508 ANO RUCKETOYNE LETTEN BERCDP7AT.
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GIL JVEMS: BADD-XH | _ wors PSR RSOOTFY
e L L L L L L L L E T R R T I T T g ey S
BASE LINE RATIOWALE | VAR [ANTE ] CHANGE RATIONALE [* VARTANT DASH HUMBER
e L R L e T T
1. BMB-02, BADO-03 SECOHD  |SECOND STAGE WOZILE CARTINGE |WDT [SOSTATIC FRESS IMCREATES STAUCTUAAL INTEGRITY §¥ REQUCING CASTING -121, -§31, -r4r, 154,
ATARE ROXPLE CAETINE 15 NOT HAVE MOT @€EM HO! 1SCSTATIC  |WICROFORDSLTY. =141, -tr1, =199, -1,
ISOSTATIC PRESSED PER DAAMIND |PRESSED =M1, 211, 22, -5,
REQUIREMENTS. {ECP 1K-2R40) |usE AS ES RATIOMALE: -241, -251, -281, -a,
: . =201, -30F, =317, -18%,
1. LEFE LIMIT oM WoM KOT ISOSTATIC PRESSED ZWD S1AGE ROXILES REDUCES =350, -IM, -4
PROBARILITT ©F LOW CYCLE FATIGUE CRACKING RESULTIMG FROM EXLESSIVE
HICROPURDEIFY. C(OAR 294T)
Z. A PENEIEMNT INSPECTION IHTENVAL WAS BEEN IHPOSEC OR WOM HDT 1305TATIC
PRESSED 2MD STRGE NOZILES TO VEAIFY MO CRACKIHG M ENCESY OF ALLOHABLE
LIHITE.  (PAR 2147}
2. B4O0-13, A400-22 BEARINGS ARE PROCESAED AND LOWG TERH FATIGUE LIFE ©F BEARING |5 ENTEROED BY REDUCING THE ALLOWELE SIZE AKD {-121, -131, -1, -15t,
PROCESSEC: MNO IMSPECTED PER  |INSPECTED PER SPECIFITATION  [GIMATIVY OF ALLWARLE DEFECTS, : -1, 10, -1, -,
SPECIFICATION REGLIREMEMTE REQUIREMENRTS (RLOOSSA), -2, -4, -211, -IN,
(RLODD1S].  LECP M9} JUSE AE IS5 FAT!OMALE) =21, -39, -281. -2,
-291, -3, -911, -33%,
1. WEAR LIFE LIMIT ON DEARNHGY PREVENTS WEAR FROM CRCEEDING NLLOWMILE -3R1, -3IM, 404, AW
LIMITY. (DAN 2054, DAR P02 -R21, -4, 44y, -E51,
-4 41
2. CONTIRUED WSE HITE ALLOWMALE DISCREPAMCIES 15 COMTROLLED PEN THE
WAIMTENAHCE COMTROL OOCUMENT REUUIREMENTE {PA£-270%).
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CIL ITEMS: B&00-NK |
BASE LINE RATTONALE | VAR IANCE
3. BAG0-21 HOUSING PETAILS |[HOUSIMG DETAILS HAWE NOT BEEM

ANE ULTRNSONIC LNSPECTEG PER |UI.'I'IH.EBI.III: INSPECTED PER
ORAVING AMD SFECIFICAYTION IIIIMHII[‘- ARD SPECIFICATION

RECIREMENIR. {ECP &HB0% |REQUIAE PEMTE.
£, B&D0-21 FITTIK] ASODTTZ7-059 TEE-FATTING 15
. |NATERIAL IHYECRITY I§ MAMUFACTURED FROM AIR MELT

VERIFIET PER SPECIFELRYIOH 321 cRES DAR (0D-5-TEX CLE
FECUIREMENTS {IACOMEL THE, COMD AD.
REDIID- 153,

b
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FIELD COHFIGURATION VAREANCES FROH CIL RATIDWALE

hPoTR
| CHAMGE RATIUNALE

THE ADDED WDt PROVIGES ADOED CONFIDENCE THAT THE CRITICAL FLAY 21ZE 1% DETECTEN
IW THE PAREWT MATERTAL OF THE HOUEING OETAILS.

USE A5 [5 RAFICHALE: -
1. HWOUEING DETAILS ARE ACCEPTABLE WITHOU1 ULIRASUMIC INSFECTION DUE T A

PENETRANT IWSPECTION OF JHE HOUSING QETAELE, TIE PEMEVRAMT PRSPECTION
[9 ADEQUATE VO BETECT CRITICAL IHITIAL FLAUS UNILH ARE THROUGH TRALKS.

INCOKEL T15 MATERIAL DOES MOT EXHIAIT IWCLUSION STRIMGERS WHICH ARE SUSCEPTABLE
T CHEMECAL ATTACK AHD MAY RESULT 1N LEAYAGE.

|UST AS 15 RATIOMALE:

{. FITFINGS ARE LEAK CHECKED FOLLOWING PNOOF PRESSUNE TEST PER RLIDST.

7, LOADS THOUCER BT FAHRICATION {WELDIHG AHD PROOF PRESSUNE TESTING) ARE

HIGMER THAW DPENATIOHAL LOADS AND EUFFICIENT TO SCREEM -O5¢ FITTINGS
FOR LEAKAEE.
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P/ REODFT
VAR AU DASH HUMBER

121, 131, -1, 16,
81, =171, 4181, -1,
201, -211, -281, -8,
261, -251, <261, 27,
s2¢, =301, -3, -331,
-351, -371, -501, 411
421, -§31, -&&1, -451,
481, K71, -4B1, 591,
-5M

-1M1, -t
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